INTRODUCTION
The image of a perfect smile represented by regularly arranged white teeth has gained in popularity in recent decades and it has become important to have teeth with no sign of abnormality. 1, 2 The growth of this expectation may reflect the rising values placed on aesthetics by prosperous Western societies. Whatever the reasons for change, these revised values mean that possible negative aesthetic outcomes of national polices such as water fluoridation require evaluation.
While the evidence for the effectiveness of fluoride in the reduction of dental caries seems clear, 3 adverse effects, particularly on tooth colour, may also have an impact since fluorosis affects people's appearance. Results of previous studies have demonstrated that dental fluorosis may cause dissatisfaction and feelings of unattractiveness or more general negative lay perceptions. At least one study has suggested that it may have an impact on wellbeing. 4 Fluoride intake, particularly from drinking water, is associated with a risk of developing dental fluorosis. The risk is high when fluoride concentration exceeds recommended optimal levels. Even an optimal intake of fluoride may result in very mild to mild dental fluorosis. 3, 5 Severe levels of dental fluorosis are widely perceived as aesthetically objectionable by both professionals and the public. [6] [7] [8] [9] [10] However perceptions of mild and moderate levels remain controversial. The findings from studies of perceptions of fluorosis have varied widely. It is difficult to extrapolate findings regarding fluorosis of aesthetic concern because of different study methodologies and variations in selection of the age and characteristics of study subjects. Researchers have shown that children, adults, lay groups and professionals have differing perceptions of dental fluorosis. 6, 8 Current health agendas are moving towards empowering people and planning services to meet professional and individual expectations. In this context, in the United Kingdom, where less than 10% of the country is currently fluoridated but where other sources of fluoride are widely available, clear understanding of the likely public impact of expanding water fluoridation is essential. The aims of this study are therefore to explore the current perception of dental fluorosis nationally and to determine the level of aesthetic objection to each level of fluorosis.
MATERIAL AND METHODS
The vehicle for this study was the Office for National Statistics (ONS) Omnibus Survey (2001) in the UK. The sampling frame for the Omnibus Surveys is the entire Postcode Address File (PAF). A stratified random probability sampling technique was applied. At the first stage 100 postal sectors were selected. At the second stage, 30 addresses were randomly selected from within each This paper:
• Improves the understanding of the disadvantages of water fluoridation.
• Demonstrates public perceptions of dental discolouration typical of dental fluorosis.
• Shows in one step the application of public participation and involvement in health service research by gathering the public's views on a health issue.
• Provides findings that will assist policy makers to settle the issue of water fluoridation in the United Kingdom.
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postal sector. At the final stage, one adult aged 16 years or over was selected randomly for interview at each eligible address. The survey procedure was run twice in two consecutive months. Of the 6,000 addresses selected 5,504 were eligible for visits, the remainder (496) being unoccupied buildings or business postcodes. Sixteen trained interviewers from ONS carried out the survey through face-to-face interviews. Seven pictures representing different levels of dental fluorosis (mild, moderate and severe) categorised using the TF index 11 were shown randomly to the study participants. Three pairs of pictures were included on the card, each pair representing one of the three severity levels of fluorosis and a seventh picture represented normal teeth. The pair used to denote mild fluorosis were those showing TF scores of 1 and 2, moderate level those with TF scores 3 and 4, and severe level TF score 5 and above. Perception of dissatisfaction and unattractiveness were recorded on a five-point scale while responses to questions of perceived treatment need were recorded on a three point scale (definite need, not sure, no need). The questions related to the three domains were as follows:
• How attractive do you find the teeth shown on the photograph? • Would you be satisfied if your teeth had the same colour?
• Do you think that dental treatment is needed in this case?
Responses to perception of attractiveness and satisfaction were amalgamated each into three response groups; satisfied, neither satisfied nor dissatisfied, and dissatisfied; and attractive, neither attractive nor unattractive, and unattractive respectively.
DATA ANALYSIS
Data were coded and entered onto computer at ONS and were subsequently analysed using the SPSS statistical package. The response rate to the survey was calculated and descriptive analysis of perception of attractiveness, satisfaction and perceived treatment need was carried out. A case was considered as aesthetically objectionable fluorosis when there was agreement on the negative perceptions for the three domains (ie when the case was considered by the respondent as unattractive, a cause for dissatisfaction and requiring treatment).
RESULTS
Of the 5,504 addresses eligible to take part in the study, there was a failure to make contact in 549 cases (10%) and people at 2,020 (39%) declined to take part. People were successfully interviewed at 3,384 addresses, the response rate from the initial 6,000 selected addresses was therefore 61% (3,384) and of eligible addresses it was 69%. Characteristics of the study group are summarised in Table 1 . Subjects included men and women (with slightly more of the latter) and ranged in age between 16 to over 55. Twenty-two per cent of those taking part were educated at least to degree level but almost 40% had education to less than GCSE level. Sixty-nine per cent had an income that was lower than the national average.
Descriptive analysis of perceptions of attractiveness is summarised in Table 2 and shows that, at mild levels of dental fluorosis, where pictures of teeth with TF scores of 1 and 2 were shown; 61% perceived fluorosed teeth as attractive, 34% perceived them as unattractive and 5% were neutral in their judgment. When pictures of fluorosis of TF scores of 3 and 4 (moderate level) were shown, the proportion of respondents perceiving the teeth as attractive was almost halved (36%) and the percentage perceiving teeth as unattractive increased to 63%. At this level fewer people were neutral in their judgment. Even more widespread agreement was seen in perceptions of attractiveness at the severe level of fluorosis. When pictures of teeth showing TF scores ≥ 5 were shown 99% of subjects perceived them to be unattractive.
Perceptions of satisfaction (summarised in Table 3 ) followed a similar pattern to that seen in perception of attractiveness. Perception of satisfaction decreased from 60% at the mild level to 40% at the moderate and to less than 1% at the severe level. The proportion of respondents who were dissatisfied increased from 36% at mild levels to 58% at the moderate and to over 99% in the case of severe fluorosis. The proportion of those who were neutral in their judgments decreased from 4% at the mild level to less than 1% at each of the moderate and severe levels.
Perception of treatment need differed slightly from perception of attractiveness or satisfaction (Table 4) . Twenty-nine per cent of the study population perceived a definite need for treating mild levels of fluorosis, this percentage increased to over two thirds (69%) when pictures of moderate fluorosis were presented, and the majority (91%) perceived a need for treatment for severe levels of fluorosis. The level of uncertainty was higher than that seen in perception of attractiveness and satisfaction at moderate and severe levels of fluorosis but lower in the case of mild fluorosis.
The percentages of respondents regarding cases as showing aesthetically objectionable fluorosis are illustrated diagrammatically in Figure 1 . Fourteen per cent (467) of respondents suggested (3, 384) when less severe levels of fluorosis were considered. Only 14% of the population were found to perceive mildly fluorosed teeth as aesthetically objectionable, a result which is lower than has been reported previously. 6, [8] [9] [10] 12, 13 In past studies the percentage of subjects regarding mild fluorosis as unacceptable has ranged from 19% 9 to 45%. 8 In the current study 45% of the sample also perceived moderate fluorosis as aesthetically objectionable, again a level lower than in previous reports, eg 58% by Clark et Past studies used different methods to assess aesthetically objectionable fluorosis; variations have included differences in the indices used to grade fluorosis and in the way 'aesthetically objectionable' or 'unacceptable' was measured. In most cases the measure was based on single parameters such as dissatisfaction, concern, unhappiness or just being unacceptable in general terms. In the present study however, three parameters were used to calculate aesthetically objectionable fluorosis. The combination of the three perceptions of 'attractiveness', 'satisfaction' and 'treatment need' may provide a more meaningful overall perception of acceptability and unacceptability. Using this measure, levels of unacceptable or objectionable dental fluorosis reported in this study may therefore be more realistic. The inclusion of perceived treatment need in the assessment of unacceptability may be also regarded as increasing the validity and practical value of the term 'unacceptable'.
The present study used a large, nationally based sample of adults. This is in contrast to previous studies, which have often been based on much smaller and more selected groups. Details of differences within the large sample included here are beyond the scope of this paper, but Riordan 6 has already reported on differences between at least some groups. Between 23 and 30% of subjects included in a study sample regarded mild levels of fluorosis as unacceptable, depending on assessment groups. Groups included students, parents and dentists. 6 Although differences are therefore known to exist, use of a large sample, selected randomly, would however seem the most appropriate method for policy making for the population in the first instance.
Although estimates of aesthetically objectionable fluorosis were lower than reported previously, a finding that 14% of the population regarded even mild levels of fluorosis to be aesthetically objectionable remains a cause for concern. However, this finding needs to be balanced against at least two factors. Firstly, 3% of respondents also considered teeth without any evidence of fluorosis as aesthetically objectionable although the picture showed no evidence of defect and it is difficult to establish which aspects of dental appearance caused these negative perceptions. The clear benefit of water fluoridation lies in caries prevention and the second factor that should be taken into account is the aesthetic impact of caries; had an image of caries in anterior teeth been included and respondents asked for their perceptions or, to choose between the risk of mild fluorosis or caries, a very different picture may have emerged. Thus, perceptions of apparent disadvantages must, in the final judgement, be balanced against benefits.
CONCLUSION
Findings of this study suggest that dental fluorosis causes aesthetic concern at moderate and severe levels. The proportion of the population perceiving mild levels as aesthetically unacceptable is also appreciable. However, reasons for objections to dental appearance are not wholly clear at this level of defect. More detailed investigations into variations in aesthetic values are needed if the sole influence of fluorosis on these trends is to be more clearly understood. Further research is also encouraged to validate our use of the term that the mild level of dental fluorosis is aesthetically objectionable. At the moderate level, the percentage was 45% (1,500). In the case of severe fluorosis 91% (3,035) of respondents indicated that teeth with this level of fluorosis were unattractive, unsatisfactory and required treatment.
DISCUSSION
This study is the first of its kind to study perceptions of dental fluorosis on a national level in the United Kingdom. The Office of National Statistics Omnibus Survey represents an established and reliable means of obtaining information about the general population or about particular groups of people. It is also the only national survey to use random probability sampling at all stages of sample selection.
Findings from this study suggest that perceptions of unattractiveness, dissatisfaction and treatment need increase with increasing severity of dental fluorosis, a result in line with previous findings [6] [7] [8] [9] [10] 12, 13 and indicating that greater severities of fluorosis have an adverse effect on aesthetics.
Severe fluorosis was reported to be aesthetically objectionable by 91% of the study participants, a result that is again close to findings from previous studies. 13 However, although there was agreement in terms of broad trends and at severe levels of fluorosis, there were differences 'aesthetically objectionable', comparisons with professional judgment of aesthetically objectionable fluorosis on a wide scale would be also useful to expand the knowledge in this field. The present study has laid foundations for assessment of the likely impact of water fluoridation on the public perception of consequent dental appearance.
UK Dental Associations and Societies
British Association for the Study of Community Dentistry (BASCD) Founded in 1973, the British Association for the Study of Community Dentistry is concerned with all matters relating to dental public health. This discipline covers a wide range of topics including oral epidemiology, dental health services research, preventive dentistry -especially in relation to communities -dental health education and promotion, clinical researchwith particular emphasis on the care of special groups -behavioural sciences related to dentistry, decision theory, and dental health economics.
BASCD is a multi-faceted organisation with a wide membership, providing a forum for discussion of all aspects of oral health and oral healthcare. This involves interaction and collaboration with other agencies and societies with similar aims and the provision of independent expert advice to help improve the oral health of the population. However, to prosper, the association must meet the needs of its membership and continue to promote, educate and inform them.
The association publishes the Journal of Community Dental Health; members receive four issues a year and, apart from original scientific articles, the journal contains reviews and abstracts of scientific papers presented at BASCD meetings.
BASCD also produces reports and policy documents providing information for members. As a group with expert knowledge of all aspects of dental public health, the association is consulted by the Departments of Health and submits evidence to relevant enquiries.
Objectives:
1.The promotion of oral health in the community 2.The maintenance of a body with expert knowledge of, and experience in, all aspects of dental public health 3.The study of the provision of oral health care for the community 4.The development of the teaching of dental public health 5.The study of relevant aspects of community dental practice
